Regulation and oxidation of two large monofunctional catalases.
The two Neurospora crassa catalase genes cat-1 and cat-3 were shown to encode Cat-1 and Cat-3 large monofunctional catalases. cat-1 and cat-3 genes are regulated differentially during the asexual life cycle and under stress conditions. A stepwise increase in catalase activity occurs during conidiation. Conidia have 60 times more catalase activity than exponentially growing hyphae. Cat-1 activity was predominant in conidia, during germination and early exponential growth. It was induced during prestationary growth and by ethanol or heat shock. Cat-3 activity was predominant during late exponential growth and at the start of the conidiation process. It was induced under stress conditions, such as H(2)O(2), paraquat, cadmium, heat shock, uric acid, and nitrate treatment. In general, Cat-1 activity was associated with nongrowing cells and Cat-3 activity with growing cells. The Cat-3 N-terminus sequence indicates that this catalase is processed and presumably secreted. Paraquat caused modification and degradation of Cat-1. Under heat shock both Cat-1 and Cat-3 were modified and degraded and Cat-1 was resynthesized. Paraquat and heat shock effects were observed only in the presence of air and are probably related to in vivo generation of singlet oxygen. Purified Cat-3 was modified with a photosensitizing reaction in which singlet oxygen is produced.